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(57)Abstract 





PROBLEM TO BE SOLVED: To provide a 



permanent-magnet rotating electric machine capable 
of increasing generated torque in spite of the same 
size as conventional devices and a motor car using 
the electric machine. 

SOLUTION: A rotating electric machine 10 is 
composed of a stator 20 with a stator core 22, on 
which a stator winding 24 is wound, and a rotor 30 
being rotatably held on the inner circumference of 
the stator 20 and having a rotor core 32 and a 
plurality of permanent magnets 36 oppositely 
arranged to the above-mentioned stator core in the 
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rotor core 32. The rot^kore 30 has permanent- 
magnet insertion hole^4 having openings larger in 
the circumferential direction of the rotor core than 
the size of the permanent magnets 36, and the 
permanent magnets 36 are inserted into the 
permanent-magnet insertion holes 34 wile being 
deviated direction of normal rotation of the rotor. 
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B. *#fe||©f6©|IS6©^CCj:S*X«5@^S«© 
£> $*Sfe©Ji5j§{c J: -5>Be^tS©£<*fll >I 
B. Hltc^LfctfcO-C**. 
[0054] BI£S® 1 0 B. 2 0 40^3 0 

£*»6*ISR3lva»S. B£?2 0B. HJE-?tt^2 2 
£H«iHWl2 4fri&*«3*i*. H5E**«2 4tt. 

nmi:< 2 2 k«@ § ti t ir >s . 

[005 5] Jits? 3 0 B. MattMBtttmrft*. 

a*».©ajRtWE*WJi3nrt,»*ia«-f»c^ 

3 2 £ . B&Hfcb 3 2 KRtf 6 ft/c 4 ffl©*&tt5tt 
A?L34{C*fAi*ftfc4<i©7l<AttE36<!: < + 
3 8 *VC(,»S. 4fl©*#J$E3 6B. fiatt 

#51 >ttjg*f#|6]ic S J: 9 fc . BIS^HfeO 3 2 ©J»# 

[005 6] BK?fe<&3 2 B. 7*AfiB5*PA?L 3 4 t 
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4. 7*A58E8A?l 34i^t7h38 £jI??l7W*7 
t h 3 8 tat?l©«t , «:*^»53 BRCW/t 7 
[0057] 0 B, *En (JgB#f+) * 

abkbieu miti«iLr)iK-r4*>©i-r4. 

■T**aJfc53B©JBttB. it;&<*©fc©£T*. 
[0 05 8 ] TkAfiBS 3 6 B, JMMSSflSK <fc o tJS^ 

m\ft3 4©*taKlfrJ-*C£rt«'C*. ifjlBfeKjS L 

(COt^TB. @2lC*Jl^T3i^U/c*>©tl5ID'C*)4„ 
flU 7k^5KB©«tt*iI*»4l/fcC4fcJ:»). SSffi 

[ 0 0 5 9 ] C CC. »»4f *jgtt. *A«53 6 
B. 7*AffiEttA?L3 4©Bffc:£|aJBK:<gr>T»ASft 

*B. @R*(SjBK»L/T+»{C^&h^*«r|^ 

20 u ^aEPB*isits>wisi owhd*«> ccigfe-rs 

[0060] jkAtt53 6 B. KB£#foCc2l»8l$5 0 
tf-C*4fc». CC*i&©««»*W>tt<. TkASSS 
*«J»Kfflffl-C t S i 4 tcte«ttEB«^ac < T 4 C 
i*-C*. «@/tg|5Syi«BI!jSggP«:*>*>47XAfi853 

6 ©a^B^ft < ft «? . SiiiHietcjgL,fcmji<t-rs 

[006 1 ] 7*A«53 6©SEHE^(Sl©SBSa5 0 
B, AWitt. «*«7i^»K«fco-C**UT*»). 
30 «aWK«t»)S!lHK:-r*Ci*t't?Sf*. 

[ 0 0 6 2 ] *fc. 7X AflSE 6 3 ©S^|SJ©ES L 1 £ 
ffiW)»eSBL2©g3J:9)a<-f SCitei-p-C. AE|) 
^16) B KBIs-T *«K»*"r 4 h ^ f 4 <fc 0 A* < T 4 
Ci*i-Ct-5. c©i§£, M«H8fi»©H^l4fi3«^: 
t<-r-5CitcJ:o-C t ffi8i!)»SSP© , J5i?a'>Xh7P 

[0063] ;1<A»5©^«*it^<*i-r S C i (C «t 

^©•^5EM4>iPft < T^rtf/c*. /<9>^©J:l>. iS 

40 &B£tc a Lfc7i<A«5[HiiKm«?:ti«-r s c 4 * 

[0064] «XM©^tttcJ:tiB. ?1<A«E*»A?L 
©B«*rtUcfliotJPA"r*C4tcJ:D. BlK^rSl«:*f 
f 4 h 7W * £ A t < "T 5 C £ #T 1 4 . 

[0 06 5] $> , c > it*#©«B*ffil»&CtiCJ:»). 

[ 0 0 6 6 ] 3 ^K. »5Jf A?L^©^ffi^H^^ft < 
TMtyfc*. /<?>^©«tt», if jiliKK:jit7'c4)©<!: 

50 [ 0 0 6 7 ] iXtC . *H^©^ 3 OmmomBiC £Z>ik 
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©SBrffiBT-**,, $llfc©^Cc«fc*BfESig©:£&t» 

Bl it^l/fcifcOT&S. 
[0 06 8] BtSBBl Ott, B€^2 0iHft^3 0 

41?l^ft»2 43&»6«s!t3n«. H£?«R2 4tt. 
BE?** 2 2 iC#B 3 HX I >S . 
[00693 Bis? 3 0 It. ffiffl&fSKtttffi-C*&. 
«*.«, «^©Ji*B«J^BSftTl>*B«^4> 10 
3 2 £ . B&Hfcfe 3 2 KK W 6 hfc 4 fl©*AJBE* 
AH3 4K#A2nfc4ffl©*^8553 6i < ^t7l- 
3 8*>€>^fiRStlT^S. 4ffl©*&«E3 6tt. ffitt 
#El>fcESI*#iSifc:&3J:5fc. H(6W!Wi> 3 2 ©Jg* 

[00 7 0 ] BKHK<fr3 2 tt. *#J85»A?L3 4 i 

4. *&»5J*A?l 34±i/*7h38 fcfflf fttffTti 
ti^ti&SMESfltllL. Rfflf *7fcAfi85#A?L3 4 
£ -> + 7 h 3 8 ?L©*K:**JK5 3 6 £t>*-> + 7 20 

h 3 8 nmxstixsm- 3 0 zmatz. 

[007 1 ] TkAJgSlElK^ 3 0 tt. (SNfft) * 

[0072] 7kAfiB53 6 tt. HMHBfiBISR: «fc -pTJS* 
#A?\ 3 4 CD* {OR** ttSBKtcjt L 

/cmsiits £T*c£#-c#s„ ffl8&6g@gi5R^se«B>i-gi5 
[ o o 7 3 ] c cr. #®£-r*£«, 7fcAtasJf a?l 30 

3 4 ©BC£ffl B iK^ffl©fl-HK:3«« 5 2 *RW 
fcCiK*4. IPS, 7lcA8£5»A?l3 4©0tttt. B 
!&HSWj>3 2©*S*fiI©— @g^©B£ 
#|8lB£E*HHH:*n,»T. 7kAEB53 6©At 

6h/l>*tt. Bf£#faBKfti,T+#R:At&h.>i'* : S: 

-r*b*^tM^<*oTl»4. 7kAi&E3 6«. SB 
^^1K2M 5 2 Sfcfe, c crt> 6©M«ii» 
#g>&<. 7*A®5£W#ifc:fijffl-ct S. H2tc 40 

[0074] *AW53 6 ©5B&#l*J©£li§Sli5 2 

[0075] *fc. 7kA»53 6 ©*££{£■?£«& 
JtgP3 2 B 2©*a*fil©Ji3%ja*l^-C3EAfcC4K 
ft»Wfc«.-SBIS*l^©«BW-©J»3t 1** 
< U B#ftt^©tt«/t©J*S t 2*«<-r£8ifiX£l/ 
Tl»-5. 50 



!t#W¥9-2 7 1 1 5 1 
12 

[007 6 ] c©£9£*a-r&c&K<l:o-c. fctfiw 
BJKtt. J£B#it;fr|SjB©ffi«6tt ; &ftl,TBemi>3 2 
©3-*»3 2Afc«Ktti«au g|^E ; £<6<}iP3 

*.S££*5-c#*. ior, »jiBiE^©^ 

iW»«fK«>/<^9 i y^©«*©*UWJ&<. 3>**2 

[0077] *£tt©$BtCj:n& *X»5*#A?L 
©RHR*l«a©^HKaW»*RW*Ci«:J:0. BIS 

[ o o 7 8 ] *fc, mmftwvm 2*®mftxm< r 

4 C ££*!). *i*Bl0*©4 >><-*©»»■»{<:«>'< 

c£#t?*4. 

[0079] ifctC. #2fel53©&4©ilte©Jfc!!§«C,fc47lc 
X«5BIE«««:-3t»r. B7 4JBl>-CttWr$. B7 
t*. *»W©»4©||«WWI^KJ:S*^W5BIE«* 
©»tffi0T&4. 44m©£8tcJ:&BK««©£fti* 
SB. 01(Cil/&t*st)-C*5. 

[0080] semis i o a. mm* 2 0 £bs : ? l 3 0 

iHfi ; H»«2 43&>i5«WSSti4. B£ : HMIZ4». 

2 (c*BS*rtt>4. 
[008 1 ] BfiT-3 0 B. *8ttm£tm-C«4. 

w*.«. «fm©mMe«ndtiTc>«BC7i^ 

3 2 <b . 3 2 KRW 6 tifc 4 <i©7jcAfi55# 

A7L3 4JC» A3ftfc4fl©*#JB&3 6 £, is+y b 
3 8*>6«*3*i-Cl»*. 4«©*X«53 6tt. Stt 
#El »KK*WfllK 5 J: 5 K . BIk^I** 3 2©®^ 

[0082] Bts?!*<G>3 2 tt. 7^AJS5»A?L 3 4 i 

f 3 8*ar?i3WT*tt*»tis«aitt-3"cc» 

4. *A»B*P A?L3 4 i> + 7 h 3 8 *fiT?L*if7% 
«*»tUi3WWR*aiBL. mM-r-S7XAI»S»A?L3 4 
+ £S-r?l©1HC7kAi&E 3 6 S^'> 1 7 

h 3 8 *J}f A S tlX BIS^F 3 0 £»f 5 . 

[0083] 7XA©5BKT-3 0 B, ^EH (fi^W) ^ 

T4*AeB3 6©»«». n5!li«©*>©iT4. 
[0 08 4] 71<A®E3 6« > «©>tg|53 2 B2KJ;^ 
-CJ4)g?:Sfcn/'c7l<A?a5»A/ i v: 3 4 ©mcJlSWj-f 4 C 

(SiIBfECC&Ucm»tSiT6Ci#-C* 
*. «BW-a«C"0|,»Ttt. H2K*5l»TBWUfcfe©i 

laicr**. fflu *^«5©j^*«*f*tbfcc4 

[ o o 8 5 ] c ex. 4£tt. SKtfi*7lcAJa 

5©-tn-en«:«isir*««SK:. s^isj-c^ifcc i 

U B#ft^|S)©^S t 4 < r*. 7l<AIi5©5fe 



(8) 



13 



(®W3ftM) ©SB&fit 3#. EMKttlK.\.>< 
&m\ (SHR&lSrtB) 
^©£|®fit 4<h&£ t fc5K:feo-a>*. 
CitC^T, @fcmC>©q«f!&# 
«5S®>tS|J3 2 B 2 ©fa-tm < . *©RI«t#fofc* 
i&tS. Ch(Cj;-)tS4 (A) ■C^L/c^ffl<blHl«ic 

fcJJO. ffiM®&$©i@*»<?*C£*^CS*fcA. 10 

aam«^d < r * c t trc * s. sisas 6 2 Kit. 

[0 08 7 ] *Hfc©JB««:«fc*itf . *:^»5©J1-JiO 
SBtfi* Wmt^t A 5 c £ (c «t »j . BC^AtcMT * 

[008 8] £Lh©ftijrcM:. aiEMStCol»-Clim«: 

4. c©*£fctt. left b X tptitoM 

[ 0 0 8 9 ] fiU^BWctt. 1 8 0 jga«£© 

*xsteHiat«tMftwi/te*j. 1 2 ommnmo?? 

[0090] *^9©»5 ©XJIKHBIUC 

fisar**. 30 

[0 09 1 ] tf»g|fr*©»ftl 0 0tt. 4o©$^l 
10. 112. 114. 1 1 6fc«fcoT3fcf#3*iT:t» 

H 1 5 4 (era. ^ttS@C«« 1 2 o*»BBl,rJR9 

l 3 0KJ:orlB*h*a'iWWIfli3ti*. flHJSpgSi 3 
0©$tf;il3£ Ittt, ^^f'JUO^ii^ti, C© 
,^»f-y 1 4 0«>6«^HQPSS1 30%^-UT. M 

'.Msmnmm 1 2 0 tce^n, MtMssmsmk 1 
2o*5Kttsnr. $tsi 1 0. 11 4#@fcf5. 40 

>F*1 50OBCI*. Zf-TVyytfTl 5 2Rtf* 

t\ 2o©mtsiio. 1 1 4tcGssn < m$g©^@[ 

[0092] ttfc. #±©j»Mfctt. *AJ$5St£* 
«£^B»»©*iS©E«lCC,m>*fc©±LTiBI?l§l, 
fc#. ^^M¥^©mig©|gS!){c4>ffifflff 4«>©-C 

[009 3] *|IIg©#»KJ:fitf. d&ME®tiMm 
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mvM&mizwmmtim&mzmiBxis* -mat 

[0 094] 

[^^©^*] *SMBKJ:titf. *&ttSBC«M©S 
<E#fo©*&h*****<T5C£jJ*T!*. 

aetata*. 

[0ffi©iSJ$i&s&i9n 

[0 1 ] *^©-H*fe©JgggKJ;S7it^»5@feSei 
[02] Hl©A-AUfiB**L. *»»©-3*ii©J& 

©M9psr©iirh-c*£. 

[0 4 ] *^©-H*6©^!Stc J: &*#J8:5Bt3Btt 
[05] *9^©1i©%tt©£S£J:&^iBEI3£tt 
[0 6 ] *jmoft 3 ©HtS©^S8tc«fc * jkA&sBK 

ws©@e^©»?ffi@-c4, 4. 

[07] $fS?/3©£ 4 ©£ft©gfttc <fc 4 jkAJBEBC 
[0 8 ] *«ig©^ 5 ©JUt©JB*tC «fc 

stt«rS«8ufcs^a«im©^n ? *tM0-?&s. 

HW©8MI3J 

1 0 -^SEEnESfll 

2 0 -H** 

2 2 -HS-^tt^ 

2 4 -BJ£ : F*» 

3 0 -HC? 

3 2 -BlrHfc& 

32 A -3-* 

3 2B-7l-m 

3 2 B 2 -flillMSWtS 

3 2 B 1 -flB&fttt 

3 2B3-^'J 

3 4 -jk*J»E»A3* 

3 6 -ikfiMB 

3 8 -U +7 h 

3 9 -MIL 

46. 4 8-l>K^7^r-; h 
42. 4 4-*<ry>^ 

5 2. 5 4-^U ^ygB©?L 

6 2. 6 4-XU v h§P 
8 0 -figE^j® 

8 2 

8 4 •••jumhibk 

8 6-F/VKIMI 
8 8-(4ffl->7 hiass 



(9) 



15 

9 2-2tB-3*B£B![518g 
\ 9 0 -iES£& • 

9 4 A. 9 4B, 9 4C-&i&MW?k 
1 0 0-MW 

no, 112. 114. ii e-mss 

1 3 O-*0®S§ 
1 4 
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